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Production of glycosides, especially of steroidal glycosides 

. Field of the invention 

5 This invention relates to m method for the production of a 
glycoside by glycosylation ;o f an alcohol ^nd/pr a phenol , 
preferably a hydroxy- steroid, as well as a steroidal glycoside 
and a medicament :containii^ the same* 

10 An object of the invention is a method for the production of a 
glycoside and the steroidal glycoside according to the 
invention as well asi the provision tfie reof as a 
therupeutically-active substance, iiedi^am^nts based on this 
steroidal glycoside fo3t cdiitrbl cfe -;prevei£tion of diseases, 

15 especially for treatment dif cancex^diseases, geriatric 

diseases, states of hyperactivity and/or states of diminished 
activity, or for th6 manufacture of a medicament for the 
treatment of cancer diseases , geriatric diseases, states of 
hyperactivity and/or state^ of diminished activity. 



20 



Background of the invention: 

•yV* 1 ' 

The glycosylation of alcohols, and/or? iph&nols and particularly 



that of hydroxy-steroids 3bj^ known; pfe^: se> however, often there 
25 arise undesired o??tho est^aao e.g. described in Chemical 

Abstracts, Vol* 105^: 1386 , 17 2882s, A method which • allows the 
content of this undesired ;brtho Mteap^td be decreased is 
disclosed in Chemical *&atifacp* , : ; :V»"J J ;-10"4. f . lM6 r 22511g 
(Liebigs Ann, Chem. ^9f6, ' ' : fi^-73Q|V^Oi»evdr, -'isMs method does 
30 not allow the complete a?vd^aijde "of \tKe formation of ortho 

esters, and, further, a must be 

used, wherein ^the pxvaloyl Jp^bups f urietion as protecting groups 
to suppress the formation ^ortho enters." The reaction of the 
glycoside with the st.e±&ld1px&xtG0ks by meana of silver oxide or 
35 • silver carbonate catalysit^ v ^ . 

The use of a-hal^g^-tetraaceti'lglttcGyse which is commonly used 
for the glycosylation of aneroids, [ especially that of 
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cholesterol, necessitates the use of expensive and/or toxic 
reaction catalysts, such as Ag 2 Q, Ag 2 C0 3/ PbC0 3 , Hg(CN) 2 etc., 

which frequently- prohibits its technical application on a 
larger scale. Furthermore, these glycosylation procedures 
5 generally constitute multistage processes which also lead to 
the production of a- as well a« to 13-glycosylation. 

This invention solves the problem of providing a novel 
glycoside, especially a steroidal glycoside, for 
pharmacological application. The glycosylation for the 
production thereof proceeds in one step and without extensive 
laboratory measures, such as nitrogen gassing and/or low 
temperatures, and avoids halogenated glycosides and the 
utilization of toxic reaction catalysts, such as for example 
15 Ag 2 0, Ag 2 C0 3 , PbC0 3 , Hg(CN) 2 etc. and avoids the formation of 
ortho esters. 
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Summary of the invention 



It has been surprisingly found that members selected from the 
group consisting of alcohols and phenols and preferably 
hydroxy-steroids, wherein hydroxy-steroids are to be understood 
as members selected from the group consisting of steroidal 
alcohols and steroidal phenols, can be reacted with a 
25 glycosidic vinyl ether in the presence of molecular iodine as a 
catalyst in one step to yield a glycoside in high yield. Thus 
there is no need for expensive and toxic reagents in this 
reaction step. Furthermore, a steroidal glycoside has been 
found which is obtainable by this method and which can be 
employed as a highly efficient medicament, especially as an 
anti-cancer agent, in geriatric: medicine, as a sedative and/or 
activity-enhancing agent. Method of treating symptoms of at 
least one member selected from the group consisting of cancer 
disease , geriatric disease, states of restlessness and states 
of weakness, comprising administering to. a patient suffering 
from cancer disease, geriatric disease, states of restlessness 
as states of weakness a pharmaceutical effective amount of a 
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In the accompanying drawings with reference to preferred 
examples of the invention: 

10 i 

Diagram 1 is an infrared spectrum of the glucal used in the 
reaction of Example 1; * 

• * 

Diagram 2 is an infrared spectrum of the glycosylation product 
15 of Example 1; 

Diagram 3 is an NMR-sectriam^f 'the" &rae*yiyc'osylation product 
of example 1; ; - ; •-. j;;-:.:s 

20 Diagram 4 and 5 are the TR-spectruBi , and tae NMli-spectrum, 
respectively of the ketone product of exampie 2; 

Diagrams 6 and 7 are- the:' IR-spectrui| aid the NMR-spectrum, 
respectively, of the^fcwbH Choiesterolf#rbduct of example 3; ' 
25 and 

Diagram 8 is. a plot "showing "the tumor cell groth inhibition by 
selected concentrations of 7J5-OH cholesterol in cell culture 
field. 



Detailed description of taxe " invention 



According to one preferred embodiment of the method of the 
invention,, an oxysteryl compound, preferably a 3B-'ol sterol 
35 compound, more^ preferably a l^dfelta^-oi steroid compound such 
as a cholesterol, (e.g., ; de^ 3 -cnoieit©n^3B-ol) is 
glycosylated by reaction w^f '3,4 , 6^tr#5b-acetyl-D-glucal in an 
inert solvent in the #M^encl bf molecular iodine as a 
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catalyst. The reaction is achieved in one single step and in 
high yield. Thus a double bond which is strongly hindered by 
the C 4 , C 6 -acetyl groups and thus being inert, is introduced 
between Cz^C^ of the glycosidic part of the molecule, whereby 
5 the delta 5 double bond of the perhydro-cyclopentano- 

phenanthrene skeleton remains unchanged. Furthermore, the 
reaction of the unsaturated glycoside which is obtained as an 
intermediate to functional cholesterol derivatives is performed 
according to the method of this invention. Functional groups 
10 can be introduced into the perhydro-cyclopentano-phenanthrene 

skeleton of said unsaturated acetoglycoside, wherein the ot-bond 
of the acetoglycoside at the same time functions as a 
protecting group for the original OH-group at C 3 of the 
phenanthrene skeleton. 

15 

In contrast to the analytical procedure for the iodometric 
assay of vinyl ethers by ionized iodine in alcohol with 
formation of the corresponding iodoacetals according to 
S. Siggia and R. L. Edsberg, Ind. Eng. Chem. Anal* 20 , 762 

20 (1948) , thereby using ionized iodine in the reaction, the 

method according to this invention makes use of iodine being 
molecularly dissolved in inert solvents such as for example 
CH 2 C1 2 dichloromethane, CHC1 3 ' chloroform, CCl* carbon 
tetrachloride, C 6 H 4 (CH 3 ) 2 xylene, C 6 H 3 (CH 3 ) 3 mesitylene, 

25 C 6 H 5 CH(CH 3 ) 2 cymene, C 6 H 12 cyclohexane and methyl derivatives 
thereof, as well as ligroin, petroleum ether and saturated 
hydrocarbons, such as for example n-pentane or n -heptane, 
preferably C 6 H 6 benzene or C 6 H S CH 3 toluene - 

30 The method according to the invention is applicable to the 

glycosylation of hydroxy compounds in general and broadly, e.g. 
all compounds with free alkoholic HO-groups as for example 
prim., sec, or tert. alcoholic groups, aliphatic, aliphatic- 
aromatic or aromatic. Preferred hydroxy compounds for 

35 glycosylation comprise cholesterols , bile salts, steroid 

hormones, and vitamin D compounds and precursors as described 
in Stryer's Biochemistry, 3rd Ed. pp. .559-570, Freeman and 
Company, New York, 1988, incorporated herewith by reference. 
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Specifically steroi^^i^tive ^uch^as : Cholic acid and 
derivatives Z^y^^otolesterol, 1 25-hydroxy-calcif erol , 
Pregnenolone ■, 17a-hydJco^preg^endlone,. *7<i-hydroxy- 
progesterone, ll-desoxy^rticos^eron, 11-desoxy-cortisol , 
5 corticosterone, Cortisol «. Ico^sohe^. ajadrosterone, 

testosterone, estrone ,j : ITfi^stradiol^ estratriol-3, 16a, 17J3, 
3a f 5B-tetrahydxo-cortiCQ^eroneVj^ and allocortolone 

preferably cyclope^tano^p^kyd'r6^|enanthrene compounds having 
the delta 5 -3B-OH steryl moity. "K 
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The method according to this 'invention is preferably d_rected 
to the reaction of ti^r^l etteft of 3,4, 6-tri-O-acetyl-D- 
glucal with delta 5 -chdles1^%3fl-oi with a catalytic amount of 
molecularly dissolved iodaane - in one of the af orementioned 
15 solvents, thereby introds^ng a double bond between C-atoms 2 
and 3 while eliminating £he-acet£l group sited at C 3 , instead 
of introducing an - iodjuae ;^tom at'..G 2 in the glycosidic part of 
the resulting choles*e^Xg|^coWi^ The iodine being utilized 
in a catalytic amount is quantitatively titrated back by, e.g., 
0.1 N aqueous sodium thioiu^phate ( Np. 2 SiQ 3 ) . This reaction is 
followed by IR-rspectrbscogy, and is complete only when the peak 
of the glucal aV l650 cm" 1 £as disappeared. 



In a further step,, the prlgnct obtained by the foregoing 
reaction can be converted by oxidation of the steroidal part 
into the a-glycosylated 7^eto-cholesterol , The oxidation is 
accomplished with an oxidi|i*rg ageiit, which preferably contains 
chromium, with pyridine-61&omium^|rioxide (CHjNhCrOa or 
pyridihe-chlorochromste (j^BsMICrO&Cl being preferred and 
t-butyl chr ornate being especially :|cr¥f erred. The inert 
glycosidic double bond between C 2 =C 3 ; thereby remains intact as 
it is shielded by the C s , acetyl groups The reduction of 
this 7-ketone with suitable, preferably complex metal hydrides, 
such as e.g. NaBH*, LiBH 4 , KBH 4 and, preferably LiAlH 4 , leads, 
35 after e.g. chromal;©^|sapnic ; sebaratioh of the C 7 a-hydroxy 

• derivative, the 3E-JD-(4 , 6>difaydrpxyH£, 3-dideoxy-D-erythro-a-2- 
hexyl)-delta 3 -chqlesteW7 ! p-ol / with a suitable solvent mixture, 
pref erably a mixture Consisting .of dichloromethane 1 s acetone 
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1, to the steroidal glycoside according to this invention , to 
the 3J3-0- (4,6 -dihydroxy-2 , 3-dideoxy-D-erythro-<x- 2 -hexyl ) - 
delta 5 -cholesten-7B-ol of formula 



5 




10 This compound poses ses valuable pharmacological properties, in 
particular it exhibits a cell-destructive activity - free of 
side effects - on malignant cells and a drive-enhancing 
activity as well as a tranquilizing activity. The steroidal 
component, the delta 5 -cholesten-3£,7J5-diol, constitutes an own 

15 steroid of the thymus gland being a native signal substance of 
the cellulary immune response which previously has been 
successfully employed in the treatment (free of side effects) 
of cancer diseases of all phenotypes. Whereas the 
delta 5 -cholesten-3J3,7a-diol is formed in the liver as the first 

20 degradation product of cholesterol and posesses no 

physiological activity; the delta 5 -cholesten-3B,7fi-diol is 
formed in the thymus gland of all mammals as a universal signal 
substance of their own immune defence. It owes its activity, 
which is solely directed to malignant cell surfaces, to the 

25 fact that it- is bound unspecif ically by LDL (low density 
lipoproteins), which are responsible for the essential 
transport of cholesterol into the interior of the cell and for 
the construction of the cell membranes , .and that it is 
transferred by the latter ones, presumably via the OTC-cells 

30 (natural killer cells) onto the cell membranes of deviated 

tissue, particularly onto cancerous tissue. As, in contrast to 
normal soma cells, the receptors of LDL on the surface of 
cancer cells are degeneratively modified r having undergone a 
modification of their spatial structure, the 7J3-hydroxy- 

35 cholesterol effects a blocking of the receptors modified in 

this way-. This is comparable to the plug of a bottle, wherein 
the cancer cell is cut off from the supply of the vital 
cholesterol. Hence it follows that an osmotic excess pressure 
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builds up in the interior, gf the |ane er cell, finally leading 
to the colloid-osmoti©-, ijidifeed xj^ar^ of .the cancer cell. The 
cytoplasma of the cancer : c^i ^ is then forced out . Thus the 
cancer cell ceases to exist ; (Diagram 8 ) * 

This method, lasting only\||r; ah<^t ,8- to 10 minutes, has been 
investigated microscopic^^ w»d 7*fe«ided by Alex Matter 
(Microcinematographic ^^^ectr^^micfoscopic' analysis of 
target cell lysis iadH^e^iJy cytotoxi&T lymphocytes, 
Immunology 36 , 179 - 19€ ( 1979 >) .iN^ statement concerning the 
chemical nature of the body's own ic^Lye substance is made. 

7B-Hydroxy-cholesterol was detected, together with 
progesterone, 1 3_B -hydroxy *|§G^ester^ne , cortexone and 7-keto- 

15 cholesterol, in thymus .vW^cSs foj|:t^s .first time in 1976 by 
Klemke (unpublished re^^jv? : U si^^ -^antiaidny trichloride 
reaction for stenols , IS-sfe6ctrp^copy and NMR-spectroscopy. " 
Lateron Reisch and El Sh^kary,, Scientia Pharmaceutica 50, 75-78 
(1982) confirmed these finMngs after the group of J. P. Beck 

20 in Strasbourg, J. C&W.- J^;\^* - i|77i ; -.-217 w ^LS;, had 

previously found rthat 7B-h^oxy-cheViLesterol constitutes the 
antiproliferatory active ^^-caince ^of^a very ancient Chinese 
drug, the Bombyx cum Botr^^4fs^iS|ba- (Bombyx mori) having 
been killed by HlexM&aplfii :;§BUflegf^-^iiblaTrtiS bassiana Balls). 

25 Further details .n'ave;ieehf^»£Lshe<^h : Vol'. 32/ TUMOSTERbN 
"Schriftenreihe Krebgge^ch^en" of -the Verlag fur Medizin, 
Heidelberg 1986. The^delta^holes^^43fl;7B-diol was recognized 
as a biochemical signal compound cTf-the body's own immune 
defence system. In contrastito the conventional cytotoxic 

30 treatment of cancer dise$s^;^s/l3^s : . out to be completely 

non-toxic and to be, eapable^to elimfri|ting cancer cells of any 
phenotype and not af fectin|Jhealt;hy aells. ~ 

It is true that a glycosyl|i|ea 'chole^iseroi is known from 
35 Chemical Abstracts - Vol t - 97 ^?82 ; ^4s, . -which possibly might 

constitute a neoplastic invito*?? ; ^i^^yer. : this .molecule has in 
its glycosidic moiety at ^^«b>lky ^ 2-chl©ioet3iyl-amino- 
carboxamido group andvat C^itfie choles^ero-i : the 7 J3-hydroxy 
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group is lacking- This latter group, however, is important for 
the activity of the steroidal glycoside according to the 
invention r as this steric array is also important for the 
respective cellular receptor* 

5 

In the treatment method of the invention the compound according 
to the invention can be used as a medicament in the form of 
pharmaceutical preparations comprising this compound in 
admixture with a pharmaceutically acceptable carrier. One 
skilled in the art of preparing formulations can readily select 
the proper form and method of administration depending upon the 
particular characteristics of the compound selected, the 
disease state to be treated, the stage of disease, and other 
relevant circumstances . These preparations can be administrated 
15 orally, e.g. in the form of tablets, dragees, gelatin capsules, 
soft capsules, solutions, emulsions or suspensions or 
parenterally, e.g. in the form of injectable solutions or 
topically, e.g. in the form of cream. The compound can be 
administered alone or in the form of a pharmaceutical 
20 composition in combination with pharmaceutically acceptabel 

carriers, preservatives, solubilizers , stabilizers, humectants, 
emulsifiers, sweetening agents, dyes, scents, salts to modify 
the osmotic pressure, buffers, coating agents, antioxidants 
such as for example tocoquinones (tocopheroles ) , glutathione, 
25 cystein, ascorbic acid sodium salt etc. 



The carriers mentioned above may constitute pharmaceutically 
inert anorganic or organic materials. Examples of carriers for 
tablets, capsules and hard gelatine capsules include lactose, 

30 maize-starch or derivatives thereof, talcum, stearic acid or 

salts thereof. Examples of carriers for soft gelatine capsules 
are vegetable oils, waxes, fats, semi-solid and liquid polyols. 
Examples of carriers for the manufacture of solutions or syrups 
include water, polyols, saccharose, inverted sugar and glucose. 

35 Examples of carriers for injectable solutions include water, 
alcohols , polyols , glycerol and vegetable oils . The 
pharmaceutical preparations may also comprise conventional 
pharmaceutical adjuvants such as preservatives, solubilizers, 
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stabilizers, humectants , emulsif iers^ sweetening agents, dyes 
or scents, salts to modify. the osidtiV pressure , buffers, 
qoating agents or. antioxidants. Th% -may also 'include other 
therapeutically valuable ingredients.; • 

The pharmaceutical preparations may be manufactured by admixing 
the compound according to this invention, if desired in 
combination with other therapeutically valuable substances, 
with an acceptable pharmac^tical carrier and, if desired, with 
a pharmaceutical adjuvant, and. transforming the admixture into 
the desired form for administration. 



15 



20 



Dosages : 



In the treatment of cancer a dosage of at most 80 mg per day, 
preferably 10 mg to 30 mg pfer day, more preferable 10 mg to 20 
mg. 

For the purpose of parenteral therapeutic administration, the 
compound of the present invention may be incorporated into a 
solution or suspension. These preparations should contain at 
least 0.1 % of a compound of the invention, but may varied to 
be between 0.1 % and about. SO % of th^ weight thereof. The 
amount of this inventive compound presents in such compositions 
25 is such that suitable, dosage will 1 be obtained. Preferred 
compositions and preparations according to the present 
invention are prepared so that a parenteral dosage unit 
contains between 5 mg to 80 mg, more preferred 5 to 40 mg, most 
preferred 10 to 40 mg. 

30 

A therapeutically effective dose can be readily determined by 
the attending diagnosticians, as one skilled in the art, by the 
use of conventional techniques and by observing results 
obtained ,under analoguqus i circumstances. In determing the 
35 . therapeutically effective dose, a number of factors are 

considered by the. attending^ diagnostician , including, but not 
limited to: the species of mammals , tike size, age and general 
response of the individual vpatient; ttie particular compound 
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administered; the mode of administration; the biovailability 
characteristics of the preparation administered; the dose 
regimen selected; • the use of concomitant medication; and other 
relevant circumstances. A therapeutically effective amount of a 
5 compound according to the invention is expected to vary from 
about 0.07 mg per 1 kg of body weight per day (mg/kg/day) to 
about 1.25 mg/kg/day. Preferred amounts are expected to vary 
from about 0.15 rag/kg/day to about 0.3 mg/kg/day. 

The reaction steps described subsequently are disposed as 
follows: 
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Example 1 i;/ 



Preparation of " ■ 

3fi-0-f 4 , 6-Q-acetvl-2 , 3.-dl^ 

cholestene "v\ ■ , : : ■ . ... 

.". V- • ■■' / • 




5.0 g (= 0.02 mole) moieSultt iodine were dissolved with 
15 stirring in 300 ml ben^efife in a 2-litre : three-necked flask 

fitted with stirrer, re^luS: J eondenser ■ and thermometer. To the 
wine-red solution tbiis obtained- was added the solution of 
27.2 g (= 0.10 mole)^ 3 r 4r^^i^-^cetyi-D-glucal and 38.6 g 
(= 0.10 mole) delta s -^©lei^h-3J3-ii: in 700 ml of benzene. In 
20 the course Of 2 hou^sNtlie mixture was heated to 70-75 °C. The 
reaction was monitored' )b^ i|f spec^psf^y; it was terminated 
only when the peak of. the g^uioai at 1 650 cm"* (Diagram 1) has 
disappeared. The ^olour^&P 'tfife reaction solution is not 
significant. After removal; of the flask heater the reaction 
25 solution is rapidly .ebcfl^K^b a waters-bath to about 20-30 °C. 
After transfer into a: : .2-litre" ' kepa^to-cV funnel the cooled 
wine-red reaction solutfpfl%as extracted until complete 
discoloration with 500 'iSl ihr*10% of " 

0.1 N «=» 12.5 g + 10 ;Xp& g: '.a<^eous- solution of fca 2 S0 4 , 
30 washed twice with waftex^ |p^ed^ ^th activated carbon, dried 
over anhydrous Na^SQ^^and j^-^olve% is distilled off, finally 
in vacuo. ■ j . ; ^'-r -v.? •'..;[:'• • ' . 

Crude yield: 58.3 g t*-97v4s|thO/ 

The -raw product is reierys^a^ized f%>m ■ 2 litres of CH 3 OH. 
35 Yield: 56 .95 g \£ 95 1 r >^ 

Mp: 118-120 °C :<V: •-.'".'"*'C;v' 
IR-spectrum: Diagram .? ■' $ ' : 
NMR- spectrum: Diagram :yV-3**%: : \»,v 



"< ■- 
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Example 2 

Preparation of 3fi-Q-f 4 , 6-Q- ag e i:vl-2 . 
5 hexvl ^-delta 5 ~cholesten-7-one 



20 



30 






In a 250 ml three-necked flask fitted with reflux condensor, 
dropping funnel, thermometer and magnetic stirrer 
15 6.00 g (= 0.01 mole) of the unsaturated glycoside from Example 
1 of mp 118-120 °C were dissolved in 45 ml of CC1« and heated 
to boiling (80 °C) . In the course of 30 minutes the. mixture of 
10 mi A<: 2 0 (acetic anhydride) and 40 ml t-butyl chromate, 
prepared according to the Annex, was slowly added dropwise to 
the boiling solution and stirred for another 10 hours at the 
boiling point. After cooling, a solution of 6.0 g oxalic acid 
in 60 ml water was added dropwise in the course of 45 minutes 
at 5 °C to 10 °C in an ice-bath followed by 4.2 g solid oxalic 
acid. Stirring was then continued for another 2 hours. 
25 Thereafter separation took place in the separating funnel, the 
upper dark aqueous phase being extracted twice with CC1 4 , the 
combined CCl 4 -solutions extracted with water , saturated 
solution of NaHCD 3 and then with water again, in this order, 
and dried oyer Na 2 S0 4 . . Finally the solution was discolored with 
activated carbon. After concentration in vacuo the straw-yellow 
residue was dissolved in 25 ml of a mixture consisting of 
cyclohexane 40 : ethyl acetate 10 : chloroform 1 and 
chromatographed on a silica gei column (diameter 2*5 cm; height 
25 cm), charged with 60 g of silica gel 40 (Merck Article 
35 10180) and the same solvent mixture. 

♦ Yield: Fraction Is 1.8 g (= 30.1 % of theory) unchanged 
starting material. 

Fraction 2: 4.2 g (= 68.5% of theory) 7-keto-compound 
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Mp: 113-115 °C 
IR-spectrum: Diagram 4 
NMR-spectrum: Diagram 5 

5 Annex: 

Preparation of t-butvl chromate 

In a 500 ml beaker, 187.2 g (= 2.5 mole) t-butanol of mp 
24.5 °C were warmed to .28 °C and inetted. To this melt, 74 g 

10 (=0.74 mole) of Cr0 3 were added by using a thermometer as.- a 
stirring bar. In order to.: keep the reaction temperature below 
30 °C, occasional cooling with ice-^water was necessary. The 
liquid reaction product wa^- diluted in a separating funnel with 
520 ml of CC1 4 . and left to .stand overnight. This standing is 

15 important to allow clarification of the solution. The following 
morning > the upper dark layer was separated . The clear 
CCl4-solution was dried with 50 g of anhydrous Na 2 S0 4 , filtered 
and the Na 2 S0^ washed with 320 ml of CCI*. Thereafter, the 
combined CCl 4 -solutions were Concentrated to 400 ml in vacuo in 

20 a water-bath at a temperature of 40 °G to 45 °C, wherein excess 
t-butanol and CC1 4 were both distilled afceotropically . The 
solution thus obtained may be kept unchanged in the 
refrigerator at -1 °C for at least one month. 

". .its*-; . 

25 Example 3 

Preparation . of 3B-Q- ( A . &-Hvdroxv-2 r 3 -dideoxv-D-ervthro-cfc- 2 - 
hexvl ) -delta 3 -cholesten-7fi-ig>i 






*1Z,*U S30,f5i 

6.13 g (=»0.01 mole) of pure coflipoiiiid f rom Example 2 with 
35 mp 113-115 °C were- dissolved by heating in 100 ml peroxide-free 
ether which has been driied with metallic sodium, and cooled to 
room temperature. A solution 7 of 0.8-1.0 g (= 0.021 mole) LiAlH* 
in 100 ml absolute ether was added to a 500 ml three-necked 
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flask with magnetic stirrer, rsjflux condensor and thermometer. 
The ethereal solution of the unsaturated aceto-7-keto-glucoside 
was. then added dropwise with sufficient stirring such that the 
reaction temperature did not substantially exceed 20' °C, if 
5 possible. After addition had been terminated, which may take up 
to two hours, stirring was continued for another 2 hours • 

Afterwards, the reaction mixture was cooled in ice-water and 
treated drop by drop with H 2 0 until all H 2 (conducted to the 

10 outlet of the hood by means of a tube) had evolved. 

H 2 0-consumption was about 5.0 ml. On a larger scale, the use of 
CH 3 COOC 2 H 5 is recommended. In order to dissolve the LiA10 2 
formed, the solution was stirr€id with 16 ml of 10% H 2 S0 4 and, 
after transfer to a 500 ml separating funnel, diluted with 

15 100 ml of ether and shaken thoroughly. Thereby, the reaction 

product, which has separated as crystals, goes completely into 
solution. The acidic aqueous solution was extracted once with 
ether and the combined ethereal solutions washed with 100 ml of , 
a saturated NaCl-solution in two portions of 50 ml each. After 

20 drying over anhydrous Na 2 S0 4/ the filtrate was kept in the 

refrigerator at -1 °C for 9 hours. The crystals thus obtained 
are collected by suction over el G4-suction filter and weighed. 

Crude yield: 5.10 g (« 96.23% of theory) 
25 mpj 165 -167 °C 

This compound was dissolved in* 25 ml of dioxane by heating and 
chromatographed on a column of. silica gel (diameter 5.0 cm? 
height 70 cm) charged with 300 g of silica gel 40 (Merck 
30 Article 10180) using a solvent * mixture consisting of 
dichloromethane 1 : acetone 1. 

Yield: 

Fraction Is 0.35 g ( = 6.8%) 7a-0ft-compound , mp: 161-195 °C. 
35 Fraction 2: 4*60 g (« 90.2%) 7fl-OH-compound, mp: 181-183 °C. 
IR-spectrum: Diagram 6 
NMR-spectrum: Diagram 7 . 
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Claims v, . V ! 

1. Method for the production of a glycoside, comprising 
glycosylating at least one member selected from- the group 
consisting of an alcohol and a phenol by reaction with a 
glycosidic vinyl ether in the presence of a catalytic amount of 
molecular iodine. 

2. Method according to Claim 1, wherein said at least one 
member selected from the g^pup consisting of an alcohol and a 
phenol is a hydroxy- steroids 



3. Method' according to claim 2, wherein the hydroxy- steroid is 
delta 5 -cholesten-3B-ol and the glycosidic vinyl ether is 

15 3,4,6-tri-O- acetyl-D-glucal. 

4 . Method according to claim 3 , wherein the product formed by 
the glycosylation is 

3B-0- ( 4 , 6-0-diacetyl-2 , 3-dideOxy-D-erythro-a-2^hexyl ) -delta 5 - 
20 cholestene. 

5. Method according to claim 4, further comprising oxidizing 
the > 

3fl-0-( 4 , 6-0-diacetyl-2 , 3-dideoxy-D-erythro-a-2-hexyl )-delta 3 - 
25 cholestene with an oxidizing agent to form a first product and 
then reducing said first product with a metal hydride reducing 
agent to form a second product. 



30 



6. Method according to claim ,5, wherein said first product is 
3fi-0-( 4 , 6-0-diacetyl-2 , 3-did©oxy-D-erythro-a-2-hexyl ) -delta 3 - 
cholesten-7-one. , 



7. Method according to claim 5, wherein said second product is 
3J3-0- ( 4 , 6-dihydroxy-2. r 3-did^oxy-D-eitythro^ce-2-hexyl ) -delta 5 - 

35 cholesten-7fi-ol in admixture with 3&~qU ( 4 , S-dihydroxy- 
2 , 3-dideoxy-D-erythro-a-2-h^cyl ) -delta 5 -oholesten-7a-ol . 

8. Method according to claim 5, wherein said oxidizing agent is 



1 ■ 
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t-butyl-chromate, pyridine-chromium trioxide or pyridine 
chlorochromate . 

9. Method according to claim 5, wherein said reducing agent is 
5 LiAlH/i LiBH 4 , NaBH« or KBH 4 . 

10. Method according to claim 7, further comprising separating 
the 3B-0- ( 4 , 6-dihydroxy-2 , 3-dideoxy-D-erythro-a-2-hexyl ) - 
delta 5 -cholesten-7fi-ol from the 3J3-0- ( 4 , 6-dihydroxy- 
2 , 3-dideoxy-D-erythro-<z-2-hexyl ) -delta 3 -cholesten-7ct-ol . 



11. Method according to claim 10, wherein said separated 
3J3-0- ( 4 r 6-dihydroxy-2 , 3-dideoxy-D-erythro-a-2-hexyl ) -delta 5 - 
cholesten-7B-ol is processed with a pharmaceutically acceptable 

15 carrier to form a pharmaceutical composition. 

12. Compound».of formula 




13. Medicament which comprises a pharmaceutically effective 
amount of 3J3-0-(4 / 6-dihydroxy-2 f 3-dideoxy-D-erythro- 

30 ot-2-hexyl>-delta 5 -cholesten-7fi-ol together with another 
pharmaceutically acceptable ingredient. 

14. Method according to Claim 13, wherein said another 
ingredient is selected from the group consisting of carriers, 

35- preservatives, solubilizers , stabilizers, humectants, 

emulsifiers, sweetening agents, dyes, scents, salts to modify, 
the osmotic pressure, buffers, coating agents, antioxidants. 
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15. Medicament accor&xng tcr ; : claim 13; wherein said amount is 
effective to treat 1 symptoms of at . lea's t one rientber selected 
from the group consisting 'erf Ccince±r ::r disease f geriatric disease, 
states of restlessness and states of Weakness. 

5 ' • .•■ r \ ■ 

16. Method of treating symj^bms ? of at v least v bne member selected 
from the group consisting df cancer disease, geriatric disease, 
states of restlessness^ and ^states' of Weakness, comprising 
administering to a paiie&t suffering If rom caxicer disease, 

10 geriatric disease, states of restlessness as states of weakness 
a pharmaceutical^ effective amo^t of a compound of the 
formula: 



15 




20 • V; 

17. Method according to clapbfa 16, wherein said compound is 
administered to said patieht in admixture With another 
pharmaceutically acceptable ingredient. 

25 . ''. J:;-" 

18. Method according to bl^iia 17, whefrein said another 
ingredient is selected- 'f rdjra ."the g^piip ^consisting of carriers , 
preservatives , solubilizer^, 'stabilizers, hume>ctants , 
emulsifiers, sweetenihtj kg^tsj dyes, scents, salts to modify 

30 the osmotic pressure, buf£^|&V cohtiiig agents , antioxidants. 

19. Method according 5 to claim 16, wherein said compound is 
administered in a form sel^bted from the group consisting of 
tablqts , 'dragees , pills , gf^atln 1 capsules , soft ' bapsules , 

35 suppositories, solutions, emulsions, suspensions, injectable 
solutions , troches , liniments ,' salves, ointments , creams . 

. • . ■ 

20. A glycoside formed by tihe process comprising glycosylating 
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delta 5 -cholesten-3fl-ol by reaction with 3,4, 6-tri-O-acetyl-D- 
glucal in the presence of a catalytic amount of molecular 
' iodine to form a first product . 

5 21. A glycoside according to claim 20, wherein said process 
further comprises oxidizing said first product with t-butyl- 
chromate to form a second product, reducing said second product 
with LiAlH 4 to form a mixture of glycosides, and isolating from 
said mixture of glycosides a glycoside which includes a 7fi-ol 
10 moiety. 



15 



20 



25 



30 



35 



22. A glycosidic vinyl ether of an hydroxy compound selected 
from the group containing cholesterols , bile salts, steroid 
hormones, and vitamin D compounds. 

23 . A glycosidic vinyl ether according to claim 22 wherein the 
hydroxy compound is selected from the group containing cholic 
acid and derivatives, 25-hydroxy-cholesterol, 25-hydroxy- 
calciferol, Pregnenolone, 17a-hydroxy-pregnenolone, 17a- 
hydroxy-progesterone, 11-desoxy-corticosteron, 11-desoxy- 
cortisol, corticosterone, Cortisol, cortisone, androsterone , 
testosterone, estrone, 1715-estradiol, estratriol-3, 16a, 17J1, 
3a, 5J3-tetrahydro-corticosterone, urocortisol and 
allocortolone . 

24. A method according to claim 1, wherein said member is an 
hydroxy-steroid and wherein said hydroxy- steroid is selected 
from the group containing cholic acid and derivatives, 25- 
hydroxy-cholesterol, 25-hydroxy-calciferol, Pregnenolone, 17a- 
hydroxy-pregnenolone, 17a-hydroxy-progesterone, 11-desoxy- 
corticosteron, 11-desoxy-cortisol, corticosterone, Cortisol, 
cortisone, androsterone, testosterone, estrone, 17fl-estradiol , 
estratriol-3, 16a, 17B, 3a, 5J3-tetrahydro-corticosterone , 
urocortisol and allocortolone. 
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